
CURRENT DEVELOPMENTS IN NUTRITIONR E V I E W

Food and Nutrition of Indigenous Peoples

A Scoping Review of the Use of Indigenous Food Sovereignty Principles
for Intervention and Future Directions

Tara L Maudrie,1 Uriyoán Colón-Ramos,2 Kaitlyn M Harper,1 Brittany W Jock,3 and Joel Gittelsohn1

1Department of International Health, Center for Human Nutrition, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, USA; 2Department of Global
Health, Department of Exercise and Nutrition Sciences, Milken Institute School of Public Health at The George Washington University, Washington, DC, USA; and
3School of Human Nutrition, Centre for Indigenous Peoples’ Nutrition and Environment (CINE), McGill University, Montreal, Quebec, Canada

ABSTRACT
Indigenous food sovereignty (IFS) represents a community-led movement with potential to reduce health inequities, but no scoping review of the
impact of taking an IFS approach on intervention research has been conducted. This review sought to: 1) describe intervention studies that employ
IFS principles, and 2) describe the impact of studies using IFS principles on food access, eating patterns, diet quality, physical activity, and health.
Through a literature review, 4 IFS principles were identified: 1) community ownership, 2) inclusion of traditional food knowledge, 3) inclusion and
promotion of cultural foods, and 4) environmental/intervention sustainability. Twenty intervention studies published between January 1, 2000 and
February 5, 2020 were included. Most of the studies that scored high in IFS principles saw a positive impact on diet. This review found evidence
supporting the value of IFS principles in the development, implementation, and evaluation of health interventions for Indigenous communities.
Curr Dev Nutr 2021;5:nzab093.
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Introduction

Food sovereignty was defined by the first global Forum for Food
Sovereignty as “the right of peoples to healthy, culturally appropriate
food produced through ecologically sound and sustainable methods,
and their right to define their own food and agriculture systems”(1).
More specifically, Indigenous Food Sovereignty (IFS) shares some of
these principles but generally moves beyond just food access to incor-
porate complex relations between Indigenous peoples, the land, and sa-
cred food knowledge (2–6). IFS can be defined as a rights-based ap-
proach to land, food, and the ability to control a production system that
emphasizes accountability to holding culturally, ecologically, and spiri-
tually respectful relations (with plants, animals, environment, and sur-
rounding communities) within those systems (7, 8). Common guiding
principles of IFS may be summarized as: 1) community ownership, 2)
inclusion of cultural food knowledge, 3) promotion of traditional and
local foods, and 4) environmental changes to promote access to land,
food, and maintain intervention sustainability (8–10). In the United
States and Canada Indigenous peoples experience disproportionately

high rates of type 2 diabetes, obesity, and food insecurity (11–18). These
important health inequities rooted, in large part, in dietary disparities
(19), highlight the need for interventions and programs that promote
access to, and consumption of, traditional and culturally appropriate
healthy foods among Indigenous peoples. IFS is an important way in
which communities are able to improve access to healthy, culturally ap-
propriate foods and diet quality, while facilitating cultural connections,
and ultimately improving community wellness.

In recent years, intervention studies that aim to address inequities
in health, nutrition, and food security among Indigenous Nations or
communities have explicitly or implicitly employed some of the guid-
ing principles of food sovereignty to design, implement, and/or evaluate
their interventions. However, to our knowledge, no reviews have sys-
tematically assessed how IFS principles have been applied to the devel-
opment, implementation, and evaluation of interventions or what has
been their impact on health-related outcomes (20, 21). The primary
goals of this study were to systematically review evidence regarding:
1) the level of application of IFS principles in the design, implemen-
tation, and evaluation of nutrition and food interventions; 2) how these
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FIGURE 1 Flow chart of decision process for inclusion and exclusion of studies in the Indigenous Food Sovereignty scoping review

interventions impacted food access, healthy eating, diet quality, phys-
ical activity, and health outcomes; and 3) what are the gaps in current
research and priorities going forward.

Methods

This study undertook a scoping literature review of published gray and
peer-reviewed literature regarding intervention studies that aimed to
impact food and nutrition outcomes in Indigenous communities in
North America (the United States and Canada). This scoping review
intended to clarify key concepts and definitions of IFS for intervention
research and examine how research interventions that use principles of
IFS are conducted, goals that are well aligned with the purposes of a
scoping review (22).

Search and sampling strategy
Two researchers (TLM, UC-R) searched for food, nutrition, or food
system intervention trials that reported on psychosocial, food access,

behavioral, or health outcomes among Indigenous Nations and In-
digenous communities in North America. In consultation with a
Johns Hopkins Welch Medical Library informationist, the searches
were conducted using PubMed (Medline), Embase, Scopus, and
Web of Science to identify peer-reviewed articles using the follow-
ing search strategy: [(“American Indian∗” OR “Native American∗”
OR “Alaska Native∗” OR “Indigenous People∗” OR “First Nation∗”
OR “North American Indian∗”) AND (“Food” OR “Nutrition” OR
“Cultural Food∗” OR “Traditional Food∗”) AND (“Intervention”)].
The search strategy followed Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) guidelines for the re-
porting of systematic reviews (23). Figure 1 presents the PRISMA
flow diagram demonstrating the selection process for article/study
inclusion.

Trial selection criteria and process
The titles and abstracts of studies pertaining to interventions
were searched to identify if articles met the following inclusion
criteria.
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Inclusion criteria.
The following inclusion criteria were used for each potential trial study:
1) reported in the English language; 2) >50% of the study population
included Indigenous Nations or Indigenous communities either in the
United States or in Canada; 3) presented impact findings of interven-
tion or program designed to improve nutritional status (i.e., undernu-
trition, overnutrition, breastfeeding), diet-related health status, or direct
underlying determinants of nutritional status (i.e., dietary intake, food
security, psychosocial factors, food access, other behavioral outcomes);
4) the intervention occurred after the year 2000 and was published be-
tween January 1, 2000 and February 5, 2020; and 5) included ≥1 core
IFS principles at a level of 1.5 or higher. These inclusion criteria were
carefully chosen to aid in selecting interventions that represent the state
of food and nutrition research in Indigenous communities over the past
20 years. To provide a more detailed review of the application of food
sovereignty principles to intervention research, included interventions
required a minimal demonstration (score of 1.5) of ≥1 principle of food
sovereignty.

Exclusion criteria.
Trials were excluded if: 1) there was no published information about
their impact on diet-related health, nutritional status, or underlying de-
terminants of nutritional status as specified above; 2) they focused on
diet-related chronic disease or infectious disease but did not intervene
on diet, nutrition, or food; or 3) they did not include ≥1 core principles
of IFS at a score of 1.5.

Study selection and screening processes.
After titles and abstracts were independently screened by the 2 review-
ers (TLM and UC-R), any discrepancies were resolved by an adjudicator
(JG). Then each primary reviewer (TLM, UC-R) independently exam-
ined if the full-text met the inclusion criteria using the Covidence sys-
tematic review tool (24).Disagreements regarding eligibility of studies
were resolved by discussion and consensus. Of the 420 studies consid-
ered during the title and abstract review, 360 were excluded. Of the 60
remaining studies for full-text screening, 40 were excluded, leaving a
final sample of 20 studies.

When the researchers agreed that a trial study fit the selection cri-
teria, they then searched for additional relevant documents about the
trial (i.e., community reports, news articles, etc.) using PubMed, Google
Scholar, and Google. The references of relevant articles were also re-
viewed to identify any additional articles of interest.

IFS scoring system.
Consistent with the guiding principles of IFS previously discussed (2,
8–10), a 4-part definition was used in the assessment of IFS in this re-
view (Table 1): 1) community ownership, 2) inclusion of traditional
food knowledge, 3) inclusion and promotion of cultural and traditional
foods, and 4) environmental and intervention sustainability. This scor-
ing system was created to operationalize the application of IFS princi-
ples to intervention research and has potential to be used in other evalu-
ations of intervention research in Indigenous communities. Table 1 was
used to score interventions for each principle, as well as to provide an
overall IFS score for each intervention. Each principle was scored as
high, medium, low, or none (3, 2, 1, and 0, respectively). Detailed de-

scriptions of criteria for meeting each level of IFS scores can be found
in Table 1.

The first principle in the context of research interventions relates
to the degree to which the community is involved in the intervention.
In line with community-based participatory research (CBPR) princi-
ples ideally, the community is involved in the initiation, development,
implementation, and sustainability efforts of an intervention (25). The
second principle relates to the degree to which traditional food knowl-
edge is emphasized as part of the intervention. This includes genera-
tional knowledge passed down from Elders and other knowledge keep-
ers, storytelling, and honoring Indigenous ways of planting, cultivating,
harvesting, processing, and preparing indigenous foods. The third prin-
ciple relates to how traditional and cultural foods are included in the
intervention. Traditional and cultural foods are important to the iden-
tities of many Indigenous peoples. Additionally, traditional foods are
nutrient dense and can be supportive of a healthy diet. Promoting tra-
ditional and cultural foods can be important for ensuring that the foods
promoted through the intervention are relevant and culturally accept-
able to the communities engaged in the intervention. Further, promot-
ing cultural and traditional foods has potential to garner further de-
mand for foods produced by grassroots food sovereignty movements.
The second and third principles are closely related but differ in that an
intervention can promote consumption of traditional foods (principle
3) without acknowledging the relationality and traditional knowledge
associated with growing, harvesting, and preparing these foods (prin-
ciple 2). The fourth principle relates to the ecological responsibility of
Indigenous peoples to grow and process foods in an environmentally re-
sponsible way, as well as the responsibility of the researchers to conduct
research in a sustainable way. Interventions representing this principle
promote sustainable change to food systems and build community ca-
pacity to continue implementing activities that support IFS principles
after the intervention is complete.

Data extraction and analysis
The 2 primary reviewers (TLM, UC-R) independently reviewed full-
text articles and any relevant documents from the gray literature for
each trial study and extracted data using standardized data abstrac-
tion tables. These tables included the author and year in which the
study was published, the name of the tribe/community (if provided) and
state/country, institutional review board (IRB) or tribal approvals, study
topic, study design, theory or behavior change framework used (if appli-
cable), study goal, study sample, description of the intervention, process
evaluation information, how it was evaluated, impacts at different levels,
and the level of agreement with each of the 4 principles of IFS (high = 3,
medium = 2, low = 1, none = 0), and overall agreement with IFS based
on a 12-point scale (3 points possible for each of the 4 characteristics).
Finally, a third reviewer (JG) resolved any discrepancies between the
2 primary reviewers, compared scores for each trial study, and provided
an average score for each study trial for each of the 4 IFS principles.

Results

IFS principle scores
Among IFS components, ownership ranked highest (2.0), followed by
knowledge (1.8), environment (1.4), and traditional foods (1.3). The
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TABLE 1 Principles of indigenous food sovereignty, with scoring criteria1

IFS principle 0: None 1: Low 2: Medium 3: High

Principle 1:
community
ownership

No evidence that any
level of community
ownership was part of
the trial design/
implementation

Mention little evidence
of community
involvement, or
community
nvolvement/
consultation only in
planning and/or
dissemination

Offers evidence that
community involved in
planning and
implementation of
intervention

Community involved in
every aspect of the
project—planning,
implementation,
evaluation,
dissemination
(ongoing engagement)

Principle 2:
inclusion of
cultural
knowledge

No evidence of cultural
appropriateness/
adaptation/relevance
in the intervention
strategies (indicators:
no FR of any kind;
imposition of existing
approaches and
strategies on new
communities)

Minor evidence of
cultural
appropriateness/
adaptation/relevance
in intervention
strategies [indicators:
minor FR (e.g., a few
focus groups only,
adaptation of existing
materials from other
settings)]

Moderate evidence of
cultural
appropriateness/
adaptation/relevance
in the intervention
strategies [indicators:
substantial multistage
FR, iterative
adaptation with
community feedback
using multiple
methods; some use of
cultural food
knowledge (concepts,
categories), some use
of local
communication
channels; limited
creation of new
approaches and
strategies for a specific
community]

High evidence of cultural
appropriateness/
adaptation/relevance
in the intervention
strategies (indicators:
substantial multistage
FR, intervention
demonstrates
substantial
community-specific
cultural food
knowledge, cultural
nutrition education,
stories; heavy use of
appropriate local
communication
channels; strong
evidence of creation of
new approaches and
strategies for specific
communities)

Principle 3:
inclusion of
traditional
foods

No evidence of inclusion
of local/traditional and
healthy foods in the
intervention

Intervention promotes
healthy foods, but not
local/traditional or
intervention says it
promotes traditional
foods but limited
description of the
traditional foods or
promotion efforts in a
limited manner (e.g.,
lip service)

Heavily promotes healthy
local/traditional foods
via multiple
approaches as part of
an intervention

Promotion of traditional
foods is the central
focus of the
intervention

Principle 4:
environmental
sustainability of
intervention

No mention of efforts to
make intervention
sustainable or policy
implications required
to reconcile
indigenous food
practices with
dominant society
economic practices

Briefly mentions
sustainability efforts or
policy implications for
interventions, but does
not offer
specific action plan
and/or does not
mention land rights or
land connections

Significant detailed
description of
intervention
sustainability, policy
implications along with
some
recommendations
and/or food
sustainability, but
some mention
(activities with land) of
connection to land or
land rights

Central focus on
intervention
sustainability, impact
and importance of
traditional foods on
local environment, or
policy changes to
sustain or implement
healthy environment
changes

1FR, formative research; IFS, indigenous food sovereignty.

third reviewer then added these scores together to create an over-
all IFS score. These scores are intended to provide an indication of
the degree to which an intervention is providing supporting for food
sovereignty in the community (or communities) they are working with.
Overall IFS scores ranged from 3 to 11.5, with a mean of 6.6. Based
on these scores, we categorized studies into high (>7), medium (6, 7),

and low (<6). The IFS scores for each intervention are presented in
Table 2A–C.

Description of studies
Tables 3 and 4 present the description of the studies’ populations,
objectives, theoretical frameworks (Table 3A–C) and study design,
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TABLE 2A IFS principles score, overall IFS score1

Project name

Healthy
Children Strong

Families 1

Nega
Elicarvigmun

(Fish to School)

Healthy
Foods
North

Iron Deficiency
Anemia
Infants THRIVE

Healthy
Children Strong

Families 2

Medicine
Wheel

children

IFS1: Ownership 3 2.5 2.5 3 3 3 1.5
IFS2: Knowledge 3 3 2.5 2.5 2 2 2.5
IFS3: Traditional Foods 3 3 2.5 3 1.5 2 2.5
IFS4: Environment 2.5 2.5 2.5 1.5 2 1.5 1
IFS score 11.5 11 10 10 8.5 8.5 7.5
1IFS, indigenous food sovereignty; THRIVE, Tribal Health and Resilience in Vulnerable Environments.

intervention descriptions, and process evaluation data (Table 4A–C) or-
ganized by IFS score category.

Study location.
Of the studies reviewed, the majority were conducted in the United
States (17/20 in the United States; 3/20 in Canada). Of the US studies,
2/17 were conducted in Alaska and 4/17 were conducted in the South-
west US region.

Behavior change framework.
All 20 studies reviewed reported using a theoretical framework, with the
most common being social cognitive theory (13/20), followed by stages
of change (4/20), and the social ecological model (3/20); many studies
(9/20) combined multiple frameworks.

Study goal.
The stated objectives of the studies were varied: 8/20 studies targeted
weight gain or obesity; 7/20 aimed at changing a dietary outcome, and
5/20 mentioned diabetes or another health outcome as its ultimate ob-
jective.

Study design.
Half of the studies (10/20) used a randomized control trial (RCT) study
design. Studies that scored high in IFS were more likely (5/7) to use
an RCT study design than those with medium (5/8) or low scores
(1/5).

Study sample.
Evaluation sample sizes in terms of the number of individuals ranged
greatly, from 22 (Generations Health) to 3135 (Diabetes Prevention Pro-
gram Demonstration Project), with a mean of 464. Roughly half the

studies focused on adults (11/20), whereas the remainder targeted chil-
dren and adolescents. Studies that scored high in IFS tended to be con-
ducted in children aged <18 y (5/7) compared with medium IFS scores
(3/8) or low IFS scores (1/5).

IRB and community approvals.
All studies reported having some form of institutional (university or
other public health authority) approval for research. The majority of
studies (17/20) studies reported having some form of community ap-
proval. Examples of community approvals included Tribal IRBs, Tribal
Council approvals, and community partner approvals.

Intervention strategies.
Interventions took place in many different venues, with the most com-
mon strategies being food stores (7/20) and group counseling in com-
munity settings (e.g., clinics) (6/20) (Table 4A–C). Other common in-
tervention modes included the use of community media (e.g., radio,
newspapers, and posters) (7/20), schools (4/20), and home-based activ-
ities, including mailings, written assignments, and home visits (6/20).
Smaller numbers of trials included community events (3/20), use of so-
cial media (2/20), and intervening at worksites (1/20). Most trials used
multiple strategies.

Intervention activities supporting IFS by principle.
The first principle, community ownership, was demonstrated in studies
through their use of a CBPR approach and specific mentions of how the
intervention was guided or led by community. Examples of intervention
activities that supported community ownership included: creation or
use of community research councils (or community advisory boards);
involving Elders and community leaders in intervention design, imple-
mentation, and evaluation; and prioritizing community dissemination

TABLE 2B IFS principles score, overall IFS score1

Project name

Apache
Healthy
Stores

Medicine
Wheel
Adults

Navajo
Healthy
Stores Earthbox OPREVENT

Traditions
of the
Heart

Generations
Health

Journey to
Native Youth

Health

IFS1: Ownership 2 1.5 2.5 2 1.5 1.5 1 2.5
IFS2: Knowledge 1 2 1 1 2 2.5 2 2
IFS3: Traditional

Foods
1.5 2.5 1 1.5 1 2 2 0.5

IFS4: Environment 2.5 1 2.5 2 2 0.5 1 1
IFS score 7 7 7 6.5 6.5 6.5 6 6
1IFS, indigenous food sovereignty; OPREVENT, Obesity Prevention and Evaluation of InterVention Effectiveness in NaTive North Americans.
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TABLE 2C IFS principle scores, overall IFS score1

Project name
Together on

Diabetes

Diabetes Prevention
Demo Project

(Special Diabetes
Program)

Strong in Body
and Spirit

(Urban DPP)

Healthy
Food
Labels

Native American
Weight Loss
Movement

IFS1: Ownership 2.5 1.5 1 1.5 2
IFS2: Knowledge 1.5 1 1.5 1.5 1
IFS3: Traditional Foods 0 1 0 0 0
IFS4: Environment 1.5 0 1 0 0
IFS score 5.5 3.5 3.5 3 3
1DPP, diabetes prevention program; IFS, indigenous food sovereignty.

through community reports and other multimedia materials (including
YouTube videos).

The second principle, cultural food knowledge, was supported
through intervention activities that were tribally or regionally spe-
cific and included activities such as: berry picking, gardening, harvest-
ing, and cooking lessons/demonstrations. These activities promote the
transmission of cultural food and nutrition knowledge throughout the
community and support intergenerational food system resilience.

The third principle, promotion and inclusion of traditional foods,
was demonstrated in interventions through specific promotion of trib-
ally and culturally specific traditional foods and made explicit the
connection between cultural values and traditional foods. One inter-
vention, Fish to School, promoted access to and consumption of fish
(a traditional food) as the primary intervention goal.

The final IFS principle, environmental sustainability, was supported
through the planning of sustainable intervention activities, as well as ac-
tivities that supported cultural connections to land and water. Whereas
the activities that supported this principle varied by intervention topic,
the interventions that scored highly on this principle tended to focus
on addressing environmental barriers to healthy food access through
creation of community gardens, food distribution programs, or other
similar mechanisms to sustainably improve access to healthy foods.

Process evaluation.
Some form of process evaluation was reportedly conducted in just over
half of the studies (11/20), but in 2 cases these results were not reported.

Outcome assessment methods and impact.
Table 5A–C presents assessment and impact for the following out-
comes: food environment/policy, diet and food intake/acquisition,
physical activity/sedentary behaviors, psychosocial factors, and health.

Food environment/policy assessment and impact.
Only 7/20 studies reported an assessment of the food environment (such
as availability of healthy foods in stores), but of those, almost half (3/7)
did not report the actual outcome of the intervention on the food envi-
ronment.

Diet/food intake or acquisition impact.
Various methods were used to assess dietary outcomes or food con-
sumption: 10/20 studies used dietary screeners; and 8/20 studies used
multiple 24-h dietary recalls or FFQs that were either adapted for the
population targeted or created specifically for the target population. The

majority (5/7) of studies that scored high in IFS used screeners or an
FFQ (that had not been adapted to the population) to assess dietary
outcomes. The majority of the studies that scored high on IFS (5/7) ob-
served a positive impact on dietary intake (e.g., diet quality) based on
the intervention, compared with 3/7 studies that assessed diet in those
studies with medium IFS scores. Although the majority of studies that
scored low on IFS and assessed diet (4/5) also reported an impact on
diet, only 1 of these studies had an RCT design.

Physical activity/sedentary behaviors assessment and impact.
The majority of the studies assessed physical activity and sedentary
behavior or screen time activity (12/20) with a variety of tools (ac-
celerometers, surveys, diaries, or recalls), but only 11/12 studies re-
ported whether or not there was an impact. Of those, 6/12 studies re-
ported an improvement in physical activity, with an additional study
reporting effects on adults, but no impact on children. Nonetheless, only
2 of those studies had an RCT design or a control design.

Psychosocial factors assessment and impact.
The majority of studies included psychosocial factors (15/20); 5/15 in-
cluded self-efficacy, and the others included constructs such as knowl-
edge, perceptions, preferences, intentions, and social support.

Health outcomes assessment and impact.
Health outcomes—defined as anthropometric measures or other in-
dicators of chronic disease (anthropometry, biomarkers, self-reported
disease)—were assessed in the majority of studies (13/20). Of the stud-
ies that assessed some form of health outcome, 8/13 found ≥1 positive
impact, whereas 5/13 did not. The majority of the studies that found
health impacts were in the low-scoring IFS studies (4/5 studies assessed
health outcomes and showed some benefits in health outcomes includ-
ing weight, hypertension, and fasting blood glucose). Most of the studies
that scored high in IFS did not assess health impacts but assessed dietary
intake and food environments (4/7).

Discussion

This scoping review sought to operationalize IFS principles to evaluate
interventions and the impact of these interventions. This article is, to
the best of our knowledge, the first attempt to develop principles of IFS
to aid the systematic evaluation of IFS interventions, based on the pre-
vious conceptualizations and definitions of IFS. After developing the 4
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principles, this systematic review found 20 interventions across the
United States and Canada that followed IFS principles to varying de-
grees. The majority of these studies took place in the United States and
targeted adults. Overall, interventions that scored high on IFS princi-
ples were more likely to assess change in psychosocial constructs, assess
outcomes in children/youth (<18 y old), report process evaluation re-
sults, target adiposity or dietary outcomes, and demonstrate impact on
dietary intake compared with interventions with medium or low scores.
Higher-scoring IFS interventions were also more likely to employ an
RCT study design, less likely to use individual counseling or individ-
ual educational approaches, and have interventions taking place in food
stores. Most intervention trials did not assess changes to the food/policy
environments or impact on physical activity.

Interventions that scored high on IFS principles were more likely
to assess psychosocial impacts and demonstrate impact on diet qual-
ity. However, the sustained effects of any of these psychosocial or be-
havioral changes are unknown; previous research has questioned the
long-term effects of changes in psychosocial determinants of behavior
relative to environmental or systemic determinants of behaviors (116).
The effectiveness of high IFS–scoring interventions on diet quality is
consistent with previous research describing the association between
traditional food intake and diet quality (117–120). Future interventions
should consider engaging with Indigenous food systems at multiple lev-
els such as increasing access to traditional and cultural foods in food
access points (food retail venues, etc.) as well as promoting knowledge
transmission about traditional food production, preparation, and di-
etary properties.

Because the interventions that scored highly on IFS principles rarely
measured health outcomes (e.g., BMI, weight), we were unable to draw
conclusions about IFS principles and overall impact on health. Future
research is needed to fully understand how use of IFS principles can
play a role in intervention impact. Future IFS interventions should con-
sider soliciting community feedback about measuring and evaluating
short-term (food acquisition, dietary intake) health behaviors and long-
term health outcomes as part of their design and impact assessment.
This is particularly important to advance the evidence base in support
of IFS interventions, because these interventions hold such promise in
addressing the root causes for Indigenous health inequity. Indigenous
peoples continue to face disproportionately high rates of food insecu-
rity and insufficient access to healthy foods, both of which are impor-
tant drivers of poor diet quality and chronic diseases, like cardiovascu-
lar disease and type 2 diabetes. Food sovereignty holds great potential to
build community capacity to address healthy food access, as well as food
insecurity, while facilitating connection to culture and community. IFS
movements have great potential to build community capacity to address
health inequities, particularly those related to diet, and future research
should consider evaluating the effects of grassroots IFS movements.

Community engagement in intervention design, implementation,
and evaluation could lead to more culturally acceptable—and there-
fore more effective—interventions. Our results suggest that commu-
nity ownership is associated with the use of other IFS principles be-
cause studies that scored high in community ownership also scored
higher in traditional knowledge, traditional foods, and impact on pol-
icy and environment (IFS principle 4). Community ownership and in-
volvement throughout the research could foster community advocacy
for culturally grounded strategies, including the inclusion of traditional
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ecological knowledge. This finding is consistent with other literature
that suggests that CBPR methodologies are associated with more im-
pactful interventions in Indigenous Nations and communities (121–
125). A systematic review to understand the outcomes of CBPR research
interventions with American Indian communities found that interven-
tions had improved participatory research outcomes, such as better ad-
herence to CBPR principles, improved knowledge translation, or devel-
opment of long-term community partnerships (126). This can explain
how promoting community ownership can improve traditional knowl-
edge and sustainability of interventions, because the goal of CBPR is to
shift power from the researchers to the participating community mem-
bers. Existing measures, including those offered by Hearod, Wetherill,
Salvatore, and Jernigan (36), could be adapted to evaluate the CBPR ap-
proaches in IFS interventions (126). CBPR could be a promising ap-
proach to improve scores of cultural food knowledge, traditional food
intake, and the long-term sustainability of the intervention, and future
IFS interventions should include meaningful assessments for adherence
to CBPR principles.

Whereas both individual- and community-level interventions used
IFS principles, the studies that scored high in IFS principles typically
included the whole community/multipronged interventions, with pri-
mary settings in schools, home (addressing families), and/or stores.
Studies that scored low in IFS principles typically targeted individu-
als at risk of diabetes or overweight/obesity and focused mostly on
imparting disease-prevention knowledge via education in the form of
counseling sessions/materials that already existed for other populations.
Most low-scoring IFS studies were able to see an impact on health out-
comes, physical activity, and diet but had weaker study designs (e.g.,
pre-post only, with no comparison). A previous systematic review of
diabetes prevention programs concluded that lifestyle interventions
significantly impacted psychosocial and physiological outcomes (127).
However, lifestyle interventions alone are unable to address the systemic
barriers to health that Indigenous populations face, including healthy
food access, and multilevel interventions are needed to impact the so-
cial determinants of health (128, 129). One possible explanation for our
results could be intensity of delivery of the intervention, with lower IFS-
scoring studies delivered intensively in small groups to highly motivated
individuals resulting in greater behavioral impacts, whereas higher IFS-
score interventions were more passively delivered at the community
level (130). Another explanation for these results is that the majority
of the high IFS-scoring studies used a comparison group, whereas the
low IFS-scoring studies were more likely to use pre-post assessments in
only 1 group.

Lessons learned and recommendations
This review found that high-scoring IFS trials had stronger study de-
signs and were more likely to report impact on diet quality than low-
scoring trials; nonetheless, it also identified important gaps in the exist-
ing literature from which we draw recommendations below.

First, many of the IFS intervention strategies were focused on
individual-level (via individual/group counseling, home/school-based
curricula) rather than whole-community strategies. This raises an im-
portant question about how to define IFS—can individual-level inter-
ventions (via individual/group counseling, home/school-based curric-
ula) be considered IFS interventions if they do not engage the whole
community or attempt to change the food system or access to food?

CURRENT DEVELOPMENTS IN NUTRITION
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Secondly, it raises questions about how to measure and weight the dif-
ferent IFS guiding principles: for example, should more weight be given
to community ownership compared with environmental sustainability?
This review found that the environmental sustainability of the interven-
tion (principle 4) was seldom incorporated into the design of interven-
tions or in the discussion of results in the studies reviewed, which is
not atypical given the timeline in development and implementation of
health policies compared with short trial intervention research (131). A
recent review of obesity prevention interventions highlighted common
factors for sustaining such programs (132).

Second, the reliance on standard health outcome and behavioral
measures might not capture the sphere of influence of studies that im-
plement IFS principles. An important consideration is that IFS guiding
principles are intended to address the social and structural determinants
of diet-related health inequities in Indigenous communities; however,
limiting the assessment of effectiveness of a IFS trial to the standard
health and behavioral outcomes can miss out on crucially important
potential mediators in the social and structural dimensions of dietary
inequities in contemporary food systems. High-scoring IFS study tri-
als could be impacting important underlying determinants of diet be-
haviors, nutritional status, and diet-related health outcomes that are
not captured by standard measures in public health. These could in-
clude: people’s perceptions of their right to define their own food sys-
tems; cultural and language revitalization; and promotion of healthy
ecological relations, which can be direct outcomes of interventions that
apply IFS guiding principles. Based on the results of our review, we
found that few studies measured traditional food intake, traditional
or cultural food knowledge, or positive mental health outcomes (e.g.,
connection to culture, land, or community), all of which can be im-
proved through engagement with each IFS principle. Future interven-
tions should consider designing evaluation measures in direct collabo-
ration with communities, and grassroots food sovereignty movements.
Although ultimately the impact must be measured in a public health
outcome, the timeline of trial implementation could be too short to
see an impact on these standard outcomes within the trial. However,
if the use of CBPR and IFS guiding principles has an impact on en-
gagement and advocacy to change food systems in these communities,
this could result in an expansion of the sphere of influence of these
nutrition intervention trials. To better ascertain this, future research
must adapt existing behavioral frameworks that take into considera-
tion potential mediating outcomes in IFS guiding principles that could
very well be on the pathway of influence to impact health outcomes
eventually.

Limitations and strengths
This review has several limitations. Due to the diversity and complexity
of food sovereignty, there is no single agreed definition that can cap-
ture the breadth and intricacies of all IFS initiatives. To combat this,
we created our own definition, made specifically to characterize 4 IFS
principles in the context of research interventions. However, this defi-
nition was developed by researchers for the purpose of this systematic
review and not informed by community input. We acknowledge the im-
portance of community ownership in IFS, and Indigenous Nations and
communities must have a role in identifying and refining the key princi-
ples of IFS. Future research could develop a community-informed con-
ceptualization for IFS and its principles. Second, although the environ-

ment principle of IFS that we developed included both environmental
and program maintenance aspects of sustainability, the literature on this
topic states that these are different concepts (133). Future research could
consider these 2 principles of IFS separately so that both of these con-
cepts are considered. Third, IFS is not intended to be a research method
and so these principles are not always systematically reported. It is pos-
sible that the IFS scores of studies included in this review could vary
based on the information gleaned from publications. Four of the tri-
als included were developed in part by 1 of the review’s authors (JG)
and although we used a relatively objective process, we had a greater
understanding of those trials. Future work should look to consistently
report on IFS principles across studies, building on the CBPR princi-
ples. Fourth, there are limitations to applying such a concept to the
scientific literature, because much of the IFS work has been led out-
side of the academy. Our gray literature and peer-reviewed literature
searches revealed that a significant amount of the IFS interventions was
not published in peer-reviewed literature and that many initiatives were
not conducted in the context of a research intervention, and could have
been missed in this review. Fifth, the lack of data on health outcome
and process measures of intervention trials impeded systematic assess-
ment of how well each trial was implemented. Future researchers could
report on their program’s score on our proposed principles in addition
to process evaluation dimensions. Lastly, we did not evaluate research
bias for authors that designed, implemented, and evaluated their own
interventions.

This review is the first, to our knowledge, to attempt to understand
how IFS principles have been applied in existing nutrition and food in-
terventions. The definition of IFS we have offered is a novel way to oper-
ationalize IFS in research interventions. These principles can be used as
a blueprint for future intervention studies that wish to incorporate IFS
principles in the planning, implementation, and evaluation of research
interventions. Our review of interventions included gray literature and
community dissemination reports, which helped to create a more holis-
tic understanding of each intervention. Researchers using IFS should
consider planning for community engagement by publishing in both
the peer-reviewed and gray literature.

Conclusions

In the last 20 y there has been a surge of interventions promoting IFS,
and studies are using it as the foundation for interventions addressing
the chronic disease inequities disproportionately affecting Indigenous
peoples in the United States and Canada. This review addresses a gap
in the literature by operationalizing the core principles of IFS to eval-
uate research interventions in Indigenous communities. This post hoc
assessment found evidence supporting the value of IFS principles in the
development, implementation, and evaluation of health interventions
for Indigenous communities. Intervention trials that are based on these
principles from the outset are greatly needed to support the effectiveness
of this approach.
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